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A Comparative Study on the Tropical Rain Forests in 
Xishuangbanna and Hainan 


ZHU Hua[] ZHOU Hong - Xia 
П Kunming Section of Xishuangbanna. Tropical Botanical Garden|] Chinese Academy of Sciences] Kunming 6502230 China[] 


Abstract[] The tropical rain forests dispersed over Hainan Island[] southern China and those occurring in 
Xishuangbanna[] southwestern China were comparatively studied. The main points of the study are as follows[] 
1. According to our statistics of the species percentage and importance value in community[] the lowland rain 
forest and tropical monsoon forest on Hainan share the same dominant families with the tropical rain forest in 
Xishuangbanna[] suggesting that the forests in the two regions are floristically common in nature. 2. The eco- 


logical and physiognomic characters of the tropical rain forest in Xishuangbanna are very similar to those of 
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the tropical rain forest dispersed over the lowland of Hainan in terms of the forest profile with three layers and 
emergent trees] the plants dominated by mega — and meso — phanerophytes as well as by chartaceous and 
entire mesophylls with higher percentage of compound leaves. The tropical rain forest in Xishuangbanna con- 
spicuously differs from the tropical evergreen rain forest of Hainan. The latter has a lower canopy[] and its 
plants dominantly possess leathery microphylls. The tropical rain forest in Xishuangbanna also differs from the 
tropical montane rain forest in Натан] which has a much lower canopy without emergent trees[] less 
megaphanerophytes[] more epiphytes and much more hemicryptophytes. Furthermore[] the montane rain forest 
is also characterized by plants with leathery and non — entire mesophylls and a lower percentage of compound 
leaves. With respect to the species diversity of plants] the forest in Xishuangbanna seems to possess almost 
the same diversity as the lowland rain forest in Hainan[] but lower than the montane rain forest on the island. 
However[] our statistic results should carefully be explained[] because the numbers of plant species of the rain 


forests in Hainan are quite different according to the various resources in the literature. 
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Table 1 Comparison of dominant families in the tropical rain forests between Xishuangbanna and 


Hainan with references to their species percentage 
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00000 0000000 000000000 
Dipterocarp rain forest Antiaris — Pouteria rain forest Pometia — Terminalia rain forest 
П Areal] 1.04 hn? Total. no.of tree specie] — [] Areal] 1.25 hn? Total no.of tree specied] 0 Areal] 1.4625 hn? Total. no.of tree species ] 
125 > 5 cm DBH[] 131 > 5 cm DBHO 140 > 5 cm DBHO 
% % 
uu 00 Family 00 uu 00 Family 00 00 DD Family ПП 
Rank 5р% Rank SP% Rank No.Sp. 
1 00 Lauraceae 11.2 1 000 Euphorbiaceae 9.9 1 000 Euphorbiaceae 9.3 
2 00 Moraceae 8.0 2 00 Lauraceae 9.2 1 00 Moraceae 9.3 
3 000 Fuphorbiaceae 7.2 3 00 Meliaceae 7.6 1 00 Lauraceae 9.3 
3 00 Meliaceae 7:2 4 00 Moraceae 5:3 4 00 meliaceae 6.4 
5 000 Fagaceae 5.6 5 0000 Annonaceae 4.6 5 0000 Annonaceae 6.2 
6 0000 Myristicaceae 3.2 5 0000 Sapindaceae 4.6 6 U E] Anacardiaceae 4.3 
6 000 Ebenaceae 3.2 5 00 0 Rubiaceae 4.6 7 00 седе 3.6 
6 0000 Annonaceae 3.2 8 UU Û Û Myristicaceae 3.8 8 0000 Myristicaceae 2.9 
9 0000 Sapindaceae 24 8 0000 myrtaceae 3.8 9 0000 Sapindaceae 2.3 
9 0000 Guttiferae 2.4 10 00 Ulmaceae 3.1 9 000 Ebenaceae 2.3 
00000 Û Tropical forests іп Hainan] 5 China] 
00000000000 000000 00000 
Lowland dipterocarp rain forest! Tropical montane rain forest" Tropical evergreen rain forest" 
[] 1.0 hnz[] 249 tree species > 1.5 m high[] ` [] 0.5 ћи] 177 tree species > 2.5 cm DBHO O 1.0 had] 
ПОП ПП Famil 00% ПП ПП Famil 00% ПП ПП Famil ПП 
Rank gr Sp% Бай ized SP% — Rank ш) No.Sp. 
1 00 Lauraceae 10.0 1 00 Гашасеае 12.4 1 000 Euphorbiaceae 3 
2 000 Euphorbiaceae 9.6 2 00 0 Rubiaceae 6.2 2 000 Rubiaceae 17 
3 [I D [I Rubiaceae 6.0 2 000 Fagaceae 6.2 3 00 Moraceae 16 
4 0000 Annonaceae 4.8 4 000 Euphorbiaceae 5.1 3 00 Lauraceae 16 
4 000 Fagaceae 4.8 5 000 Symplocaceae 4.5 5 0000 Sapindaceae 14 
6 00 Moraceae 4.0 Э 000 Oleaceae 4.5 6 00 meliaceae 12 
6 0000 Мупасеае 4.0 5 0000 Mytaceae 4.5 7 000 Rutaceae 9 
8 00 Meliaceae 3.6 8 000 Aquilifoliaceae 2.8 7 0000 Myrsinaceae 9 
8 000 Oleaceae 3.6 8 0000 Icacinaceae 2.8 9 0000 Annonaceae 8 
10 000 Sterculiaceae 3.2 8 0000 зупасеае 2.8 9 0000 Myrtaceae 8 
200000 29. 2200000 1999. 30] 00000000 1976. 
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Table 2 Comparison of dominant families in the tropical rain forests between Xishuangbanna and Hainan with references to their accumulative IVI 
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Rank Мате of family Rank Name of family Rank Мате of family Rank Мате of family 
1 0000 Dipterocarpaceae 68 1 00 Lauraceae 39.05 1 000 Euphorbiaceae 37.67 1 0000 Dipterocarpaceae 82.9 
2 00 Lauraceae 25.6 2 П [J Moraceae 26.35 2 0000 Sapindaceae 32.11 2 000 Euphorbiaceae 28.2 
3 000 Euphorbiaceae 24.3 3 00 Ulmaceae 26.07 3 0000 Combretaceae 19.17 3 O ÛU Û Û Sapindaceae 23.5 
4 0000 Зартдасеае 15.9 4 0000 Аппопасеае 24.3 4 00 Moraceae 19.13 4 000 Rubiaceae 15.8 
5 00 Meliaceae 15.4 5 000 Euphorbiaceae 23.31 5 000 Anacardiaceae 16.55 5 ПО Û Sterculiaceae 13.2 
6 00 moraceae 15.3 6 00 Meliaceae 16.87 6 0000 Annonaceae 14.96 6 00 Moraceae 12.8 
1 000 Fagaceae 14.4 7 0000 Sapindaceae 14.95 7 00 Lauraceae 14.28 7 0000 Аппопасеае 11.7 
7 000 Guttifferae 14.4 8 000 Barringtoniaceae 11.85 8 0000 Myristicaceae 11.25 8 00 Lauraceae 11.0 
9 0000 Icacinaceae 13.9 9 000 Rubiaceae 11.58 9 000 Ebenaceae 9.91 9 000 Ebenaceae 9.5 
10 0000 myristicaceae 9.7 10 O O  Guttifferae 11.31 10 00 ulmaceae 8.76 10 0 ÛU Û Û Myrtaceae 5.9 
11 000 Ebenaceae 5 11 0000 Myristicaceae 10.81 11 000 Burseraceae 8.64 11 00 Meliaceae 4.9 
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Table 3 Comparison of forest profile between the tropical rain forest in Xishuangbanna and some tropical forest types in Hainan 
ПП uai ФП ПППШВП ПППШАП 
DUET 0 ml ШЕШ umm ПП ПШ ий 00 ums 00 EIE DU 
ПППППППП 60-99 000 6-20 ПП 1-3 ПП 3-6 000 mc ПП 
00000000 < 500 000 6-15 ПП 15-25 ПП 25-40 000 B+C ПП 
0000000 < 500 000 5-8 ПП 9-18 ПП 18—25 000 B+C 0000 
000000 > 600 ПП 3-10 000 10 – 18 000 25-30 00 А 0 
04 0000000000000 0000000000600 
Table 4 Сотрагіѕоп of life form spectra between the tropical rain forests in Xishuangbanna and those in Hainan 
0000 000 0000 0000 0000 0000 0000 0000 00000 000 000 000 
Forest type Life form Ерірһуѓе Liana Megaph Mesoph Microph Nanoph H.ph Ch. H G 
ППППППППП ПП % 8.3 20.3 7.2 27.1 12.1 8.3 4.2 7.5 0 1.9 
ПППППППШППП 00% 10.9 18.2 6.7 26.7 13.3 7.9 6.7 9.1 0 0.6 
0000000 00% 4 18.3 9.7 28 15.4 9.7 4.6 8.6 0 1.9 
0000000 ПП % 0 6.3 7.3 37.5 33.3 12.5 0 0 2.1 1.1 
0000000009 ПП % 1.2 21.7 1.2 28.9 39.8 7.2 0 0 0 0 
ПППППППШПППП"" 00% 5.4 13.3 3 46.4 21.1 10.2 0 0 0.6 0 
ugagugatt utut 00% 5.5 11.2 11.8 35.8 19.7 7.7 0 4.5 3.1 1.7 
0000 01980 20000 099208 30000 0192. 
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Fig.1 Comparison of life form spectra of the tropical rain forests between Xishuangbanna and Hainan 
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Fig.2 Comparison of Ше size spectra of tropical rain forests between Xishuangbanna and Hainan 
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Table 5 Comparison of leaf scale spectra of different life forms in the dipterocarp rain forest between Xishuangbanna and Hainan 
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Forest type Life form sp% sp% sp% sp% sp% sp% 
0000 Upper tree - - 94.8 5.2 
0000 Middle tree 2:2 11.2 64.4 22.2 
[I Û Û Lower tree 10.4 75.0 14.6 
000000000 U Û Shrub 2.9 64.7 32.4 
Dipterocarp rain forest 000000 0.7 7.5 71.9 19.9 
Xishuangbanna All of woody plants 
00 Herb - 11.1 69.4 16.7 - 2.8 
00 Liana - - 64.0 34.4 1.6 - 
0 0 Epiphyte - 18.2 45.5 22.7 13.6 
0000 Upper tree - - 25.0 75.0 - 
0000000 0000 Middle tree - - 71.4 28.6 
Dipterocarp forest] 0000 Lower tree - - 66.7 33.3 
Hainan] 00000 19920 00 Shrub 12.5 50.0 37.5 - - 
000000 0.6 4.0 53.6 41.4 0.4 0 
All of woody plants 
O ÛU Û Û Megaph 3.4 40.7 44.1 3.4 8.5 
O D Û 0 Mesoph 1.1 2 62.8 29.1 3.9 1.1 
0000 Microph - 3.6 37.1 54.3 5.1 - 
000000000 0000 Nanoph - 36.4 58.4 5.2 - 
"Tropical montane rain forest 000000 0.5 2.4 49.9 41.1 4.3 1.9 
Hainan[] 00000 19920 АП of woody plants 
00 Herb 22.6 29 33.3 15.1 
00 Liana 3.6 58.9 31.3 6.3 - 
000 Epiphyte 7:8 18.2 30.9 30.9 12.7 
06 ПППППППППППППППППППППППППППП 
Table 6 Comparison of leaf texture[] leaf margin and leaf type spectra in the tropical rain forest between 
Xishuangbanna and Hainan 
O O Leaf texture 00 Leaf margin 00 Leaf type 
0000 
00% 00 96 une 000% 00% 00 96 
Forest type 
Leathery Papery Entire Non- entire Simple Comp. 
00000000 45.5 54.5 80 20 78.6 21.4 
П Tropical rain forest Xishuangbanna[] 
ППППППППППППШП 57.8 42.2 84.8 15.2 81.5 18.5 
П Tropical evergreen rain forest Hainan[] 
0000000000000 56.2 43.8 80.7 19.3 76.1 23.9 
П Tropical montane rain forest[] Натан | 
0000000 95.4 4.6 90.4 9.6 
Dipterocarp rain forest] |] Hainan| 
10 2.0000 19865 000 0 Û 1998. 3. Hu[] 1997. 
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Table 7 Comparison of species richness between the rain forest in Xishuangbanna and the tropical rain 


forest and montane rain forest 























0000 00 Ara 00000000 00 ПП uuu 
Forest type ш? DBHO HÜ No.sp. No. indiv. Indiv. /вр. 
0000000“ 2500 DBH > 5 ст 57 284 4.98 
Dipterocarp rain forest 2500 DBH > 5 ст 56 186 3:32 
Xishuangbanna 5000 DBH » 5 cm 84 471 5.67 
000000000 Dipterocarp rain fores] Hainan 2000 H» 1.5 ст 96 847 8.82 
U D ПП Û Û Tropical rain forest Hainan 
000° 2500 DBH » 4 ст 52 228 4.38 
00000000 Tropical montane rain forest Hainan 
UB! 5000 DBH > 5 ст 117 671 5.75 
000! 5000 DBH > 5 ст 14 666 5.84 
0002 5000 DBH > 5 ст 118 632 5.28 
0005 2500 H>1.5m 125 579 4.63 
000> 2500 H»1.5m 120 510 4.25 

3 2500 H»1.5m 71 354 4.99 
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Fig.4 Comparison of DBH distributions of tropical seasonal rain forest 
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Table 8 Сотрагіѕоп of species diversity іп the tropical rain forests between Xishuangbanna and Hainan 





























0000 00 Area uada 00000 
Forest type О =] DBHO HÜ H 
0000000 2500 DBH > 5 ст 4.56 
Dipterocarp rain forest Xishuangbanna 2500 DBH > 5 ст 4.23 
Random! DBH » 10 cm 5.61 
000000000 i Dipterocarp rain forest[] Hainan 2000 H»1.5m 4.69 
UD DULL Tropical rain fores[] Hainan 2500 DBH » 4 cm 
000 
00000000 Tropical montane rain forest 
000° 5.19 
000“ 5000 DBH > 5 ст 5.90 
000“ 5000 DBH > 5 ст 5,62 
000° 5000 DBH > 5 ст 4.20 
UD 2500 H»1.5m 5.29 
UD 2500 H»1.5m 6.05 
$ 2500 H>1.5m 5.02 


H = -> pi log»pi[] 
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